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1 INTRODUCTION 
Despite unprecedented government funding and public 
interest in Nanotechnology, few can accurately define the 
scope, range or potential applications of this technology. One of 
the most pressing issues facing Nanoscientists and 
technologists today is that of communicating with the non-
scientific community. 
The English chemist John Dalton first proposed the 
scientific theory of the atom two hundred years ago. Since then 
we have seen chemists come to understand the elements and 
their interactions, we have seen engineers make and use new 
materials to improve our lives, we have seen physicists 
demonstrate that even atoms are divisible, and we have seen 
warriors unleash the power of the atomic nucleus. In these two 
centuries we have amassed an enormous understanding of and 
wielded an increasing control over the fundamental units of 
matter. It often comes as a surprise to learn that the Romans 
and Chinese were using Nanoparticles thousands of years ago. 
Similarly, every time you light a match, fullerenes are produced. 
Degusssa have been producing carbon black, the substance 
that makes car tyres black and improves the wear resistance of 
the rubber, since the 1920s. Of course they were not aware that 
they were using nanotechnology, and as they had no control 
over particle size, or even any knowledge of the nanoscale they 
were not using nanotechnology as currently defined. 
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What is new about nanotechnology is our ability to not 
only see, and manipulate matter on the nanoscale, but our 
understanding of atomic scale interactions. 
2. NANOTECHNOLOGY 
The term nanotechnology is often used interchangeably 
with molecular nanotechnology (also known as "MNT"), a 
hypothetical, advanced form of nanotechnology believed to be 
achievable at some point in the future. Molecular 
nanotechnology includes the concept of mechanosynthesis. The 
term nanoscience is used to describe the interdisciplinary field 
of science devoted to the advancement of nanotechnology. 
The size scale of nanotechnology makes it susceptible to 
quantum-based phenomena, leading to often counterintuitive 
results. These nanoscale phenomena include quantum size 
effects and molecular forces such as Van der Waals forces. 
Furthermore, the vastly increased ratio of surface area to 
volume opens new possibilities in surface-based science, such 
as catalysis. 
Nanotechnology is expected to have considerable impact 
on the field of electronics, where the drive towards 
miniaturization continues. The device densitv of modern 
computer electronics (i.e. the number of transistors per unit 
area) has grown exponentially, and this trend is expected to 
continue for some time .However, both economics and 
fundamental electronic limitations prevent this trend from 
N;ii io(cc!in(>i()!>v 
ccDntinuing indefinitely. Nanotechnology is seen as the next 
logical step for continued advances in computer architecture. 
3. NANOSCALE 
A nanometer is one billionih of a meter. The prefix "nano-" 
comes from the Greek word nanos, meaning dwarf. (Scientists 
originally used the prefix just to indicate "very small," as in 
"nanoplankton," but it nov/ means one-billionth, just as "milli-" 
means one-thousandth, and •'micro-" means one-millionth.) If a 
nanometer were somehow magnified to appear as long as the 
nose on your face, then a red blood cell would appear the size 
of the Empire State Building, a human hair would be about two 
or three miles wide, one of your fingers would span the 
continental United States, and a normal person would be about 
as tall as six or seven planet Earths piled atop one another, 
Nanotechnology comprises technological developments on 
the nanometer scale, usually 0.1 to 100 nm. (One nanometer 
equals one thousandth of a micrometer or one millionth of a 
millimeter.) The term has sonietimes been applied to 
microscopic technology.Although a meter is defined by the 
International Standards Organization as "the length of the path 
traveled by light in vacuum during a time interval of 1/299 792 
458 of a second' and a nanometer is by definition 10- 9 of a 
meter, this does not help scientists to communicate the 
nanoscale to non-scientists. It is in human nature to relate sizes 
by reference to everyday objects, and the commonest definition 
of Nanotechnology is in relation to the width of a human hair. 
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4. HISTORY 
Nanotechnology got going in the second half of the 
twentieth century, although a few scientists had done related 
work earlier. For instance, as part of an 1871 thought 
experiment, the Scottish physicist James Clerk Maxwell 
imagined extremely tiny "demons" that could redirect atoms one 
at a time. And M.I.T. professor Arthur Robert von Hippel (born in 
1898 and still alive today) became interested in molecular 
design as early as the 1930s; he coined the term "molecular 
engineering" in the 1960s. 
Usually, though, the credit for inspiring nanotechnology 
goes to a lecture by Richard Phillips Feynman, a brilliant 
Caltech physicist who later won a Nobel Prize for "fundamental 
work in quantum electrodynamics." On the evening of December 
29, 1959, Feynman delivered an after-dinner lecture at the 
annual meeting of the American Physical Society; in that talk, 
called "There's Plenty of Room at the Bottom," Feynman 
proposed work in a field "in which little has been done, but in 
which an enormous amount can be done in principle." Feynman 
described how the entire Encyclopedia Britannica could be 
written on the head of a pin, and how all the world's books could 
fit in a pamphlet. Such remarkable reductions could be done as 
"a simple reproduction of the original pictures, engravings, and 
everything else on a small scale without loss of resolution," 
In 1981, scientists gained a sophisticated new tool 
powerful enough to allov'/ them to see single atoms with 
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unprecedented clarity. This device, the scanning tunneling 
microscope, uses a tiny electric current and a very fine needle 
to detect the height of individual atoms. The images taken with 
these microscopes look like tumulose alien landscapes and 
researchers learned how to rearrange those landscapes, once 
they discovered that the scanning tunneling microscope could 
also be used to pick up, move, and precisely place atoms, one 
at a time. The first dramatic demonstration of this power came in 
1990 when a team of IBM physicists revealed that they had, the 
year before, spelled out the letters "IBM" using 35 individual 
atoms of xenon. In 1991, the same research team built an 
"atomic switch," an important step in the development of 
nanoscale computing. 
Another breakthrough came with the discovery of new 
shapes for molecules of carbon, the quintessential element of 
life. In 1985, researchers reported the discovery of the 
"buckyball," a lovely round molecule consisting of 60 carbon 
atoms. This led in turn to the 1991 discovery of a related 
molecular shape known as the "carbon nanotube"; these 
nanotubes are about 100 times stronger than steel but just a 
sixth of the weight, and they have unusual heat and conductivity 
characteristics that guarantee they will be important to high 
technology in the coming years. 
But these exciting discoveries are the exception rather 
than the rule; most of what passes for nanotechnology 
nowadays is really just materials science. Mainstream 
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nanotechnology, as practiced by hundreds of companies, is 
merely the intellectual offspring of conventional chemical 
engineering and our new nanoscale powers. The basis of most 
research in mainstream nanotech is the fact that some materials 
have peculiar or useful properties when pulverized into 
nanoscale particles or otherwise rearranged. 
A great many of today's mainstream nanotechnologists are 
simply following in that tradition, using modern techniques to 
make tiny particles and then finding uses for them. Among the 
products that now incorporate nanoparticles are: some new 
paints and sunscreens, certain lines of stain- and water-
repellent clothing, a few kinds of anti-reflective and anti-fogging 
glass, and some tennis equipment. Cosmetics companies are 
starting to use nanoparticles in their products, and 
pharmaceuticals companies are researching ways to improve 
drug delivery through Nanotechnology Within a few years, 
Nanotechnology will most likely be available in self-cleaning 
windows and flat-screen TVs. Improvements in computing, 
energy, and medical diagnosis and treatment are likely as well. 
In short, mainstream Nanotechnology is an interesting 
field, with some impressive possibilities for improving our lives 
with better materials and tools. But that's just half the story: 
there's another side to nanotechnology, one that promises much 
more extreme, and perhaps dangerous, changes. 
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5. DEFINITIONS 
5.1 NSTC defines Nanotechnology as 
Nanotechnology involves research and technology 
development at the atomic, molecular, or macromolecular levels 
in the dimension range of approximately 1-100 nanometers to 
provide fundamental understanding of phenomena and materials 
at the nanoscale and to create and use structures, devices, and 
systems that have novel properties and functions because of 
their small and/or intermediate size. The novel and 
differentiating properties and functions are developed at a 
critical length scale of matter typically under 100 nm. 
Nanotechnology research and development mcludes control at 
the nanoscale and integration of nanoscale structures into larger 
material components, systems, and architectures. Within these 
larger scale assemblies, the control and construction of their 
structures and components remains at the nanometer scale. 
5.2 Lexicon Defines Nanotechnology as 
Nanotechnologies are the body of theories and techniques 
that allow the production and manipulation of minute objects 
that measure a little as one billionth of a meter (the nanometer). 
These technologies lequire tools of very high precision to 
manoeuvre atoms one by one and visualise v\/hat is occurring at 
such a small scale. 
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5.3 According to Webopedia, nanotechnology is 
A field of science whose goal is to control individual atoms 
and molecules to create computer chips and other devices that 
are thousands of times smaller than current technologies permit. 
Current manufacturing processes use lithography to imprint 
circuits on semiconductor materials. While lithography has 
improved dramatically over the last two decades - to the point 
where some manufacturing plants can produce circuits smaller 
than one micron (1,000 nanometers) -- it still deals with 
aggregates of millions of atoms. It is widely believed that 
lithography is quickly approaching its physical limits. To 
continue reducing the size of semiconductors, new technologies 
that juggle individual atoms will be necessary. This is the realm 
of nanotechnology. 
5.4 According to Answer.com, nanotechnology as 
The science of developing materials at the atomic and 
molecular level in order to imbue them with special electrical 
and chemical properties. Nanotechnology, which deals with 
devices typically less tiian 100 nanometers in size, is expected 
to make a significant contribution to the fields of computer 
storage, semiconductors, biotechnology, manufacturing and 
energy. Envisioned are all kinds of amazing products, including 
extraordinarily tiny computers that are very powerful, building 
materials that withstand earthquakes, advanced systems for 
drug delivery and custom-tailored pharmaceuticals as well as 
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the elimination of invasive surgery, because repairs can be 
made from within the body 
5.5 Oxford Dictionary defines nanotechnology as 
N a n o t e c h n o l o g y 
The science and technology of building electronic circuits 
and devices from single atoms and molecules. 
6. APPLICATIONS 
The emerging field of nanoscience and nanotechnology is 
leading to a technological revolution in the new millennium. The 
application of nanotechnology has enormous potential to greatly 
influence the world in which we live. From consumer goods, 
electronics, computers, information and biotechnology, to 
aerospace defense, energy, environment, and medicine, all 
sectors of the economy are to be profoundly impacted by 
nanotechnology. 
While there is a commonly held belief that nanotechnology 
is a futuristic science with applications 25 years in the future 
and beyond, nanotechnology is anything but science fiction. In 
the last 15 years over a dozen Nobel prizes have been awarded 
in nanotechnology, from the development of the scanning probe 
microscope (SPM), to the discovery of fullerenes. According to 
CMP Cientifica, over 600 companies are currently active in 
nanotechnology, from small venture capital backed start-ups to 
some of the world's largest corporations such as IBM and 
Samsung. Governments and corporations worldwide have 
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ploughed over $4 billion into nanotechnology in the last year 
alone. Almost every university in the world has a 
nanotechnology department, or will have at least applied for the 
funding for one. 
Even more significantly, there are companies applying 
nanotechnology to a variety of products we can already buy, 
such as automobile parts, clothing and ski wax. Over the last 
decade, technology has become synonymous with computers, 
software and communications, whether the Internet or mobile 
telephones. Many of the initial applications of nanotechnology 
are materials related, such as additives for plastics, nanocarbon 
particles for improved steels, coatings and improved catalysts 
for the petrochemical industry. All of these are technology-
based industries, maybe not new ones, but industries with multi-
billion dollar markets. 
6.1. Radical nanotechnology 
Radical nanotechnology is a term given to sophisticated 
nanoscale machines operating on the molecular scale. By the 
countless examples found in biology it is currently known that 
radical nanotechnology would be possible to construct. Many 
scientists today believe that it is likely that evolution has made 
optimized biological nanomachines with close to optimal 
performance possible for nanoscale machines, and that radical 
nanotechnology thus would need to made by biomimetic 
principles. However, it has been suggested by K Eric Drexler 
that radical nanotechnology can be made by mechanical 
10 
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engineering like principles. Drexler's idea of a diamondoid 
molecular nanotechnology is currently controversial and it 
remains to be seen what future developments will bring. 
6.2. Education 
The academic community is reacting slowly to prepare the 
workforce for emerging opportunities in nanotechnology: 
• Currently, a small number of universities in the USA, 
Europe, Australia and Japan offer selective graduate 
programs in nanoscience and nanotechnology in 
collaboration with research centers. 
• The primary mission of these centers is to conduct 
research and development in the area of nanoscience 
and nanotechnology. 
• Some research centers also support an associated 
graduate program within the patron university. 
• In addition, faculty members in various institutions 
conduct and manage research programs in the areas of 
nanotechnology and nanoscience supported by funding 
organizations. 
In the United States, universities that offer either graduate 
or undergraduate courses in nanoscience or nanotechnology are 
Clemson University, Cornell University, Penn State University, 
Rice University, University of Notre Dame and University of 
Washington. 
Nnnotcchnology 
A handful of universities offer undergraduate engineering 
degrees in conjunction with undergraduate courses in 
nanoscience or nanotechnology. They Virginia Commonwealth 
University, Penn State University and Flinders University in 
Australia. 
6.3. Transportation 
• Today, most airplanes are made from metal despite the 
fact that diamond has a strength-to-weight ratio over 50 
times that of aerospace aluminum. Diamond is expensive, 
we can't make it in the shapes we want, and it shatters. 
Nanotechnology will let us inexpensively make 
shatterproof diamond (with a structure that might 
resemble diamond fibers) in exactly the shapes we want. 
This would let us make a Boeing 747 whose unloaded 
weight was 50 times lighter but just as strong. 
• Today, travel in space is very expensive and reserved for 
an elite few. Nanotechnology will dramatically reduce the 
costs and increase the capabilities of space ships and 
space flight. The strength-to-weight ratio and the cost of 
components are absolutely critical to the performance 
and economy of space ships: with nanotechnology, both 
of these parameters will be improved. Beyond 
inexpensively providing remarkably light and strong 
materials for space ships, nanotechnology will also 
provide extremely powerful computers with which to guide 
12 
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both those ships and a wide range of other activities in 
space. 
6.4. Atom computers 
• Today, computer chips are made using lithography — 
literally, "stone writing." If the computer hardware 
revolution is to continue at its current pace, in a decade or 
so we'll have to move beyond lithography to some new 
post lithographic manufacturing technology. Ultimately, 
each logic element will be made from just a few atoms. 
• Designs for computer gates with less than 1,000 atoms 
have already been proposed -- but each atom in such a 
small device has to be in exactly the right place. To 
economically build and interconnect trillions upon trillions 
of such small and precise devices in a complex three-
dimensional pattern we'll need a manufacturing technology 
well beyond today's lithography, we'll need nanotechnology. 
• With it, we should be able to build mass storage devices 
that can store more than a hundred billion billion bytes in a 
volume the size of a sugar cube; RAM that can store a 
mere billion billion bytes in such a volume; and massively 
parallel computers of the same size that can deliver a 
billion billion instructions per second. 
6.5.Military applications 
• Today, "smart" weapons are fairly big - we have the 
"smart bomb" but not the "smart bullet," In the future, 
13 
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even weapons as small as a single bullet could pack 
more computer power than the largest supercomputer in 
existence today, allowing them to perform real time image 
analysis of their surroundings and communicate with 
weapons tracking systems to acquire and navigate to 
targets with greater precision and control. 
• We'll also be able to build weapons both inexpensively 
and much more rapidly, at the same time taking full 
advantage of the remarkable materials properties of 
diamond. Rapid and inexpensive manufacture of great 
quantities of stronger more precise weapons guided by 
massively increased computational power will alter the 
way we fight wars. Changes of this magnitude could 
destabilize existing power structures in unpredictable 
ways. Military applications of nanotechnoiogy raise a 
number of concerns that prudence suggests we begin to 
investigate before, rather than after, we develop this new 
technology. 
6.6. Solar energy 
• Nanotechnoiogy will cut costs both of the solar cells and 
the equipment needed to deploy them, making solar 
power economical. In this application we need not make 
new or technically superior solar cells: making 
inexpensively what we already know how to make 
expensively would move solar power into the mainstream. 
14 
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6.7. Medical uses 
• It is not modern medicine that does the healing, but the 
cells themselves: If we had surgical tools that were 
molecular both in their size and precision, we could 
develop a medical technology that for the first time would 
let us directly heal the injuries at the molecular and 
cellular level that are the root causes of disease and ill 
health. With the precision of drugs combined with the 
intelligent guidance of the surgeon's scalpel, we can 
expect a quantum leap in our medical capabilities. 
6.8 Nanomaterials: 
Nanomaterials includes carbon nanotubes, fullerenes, 
nano-oxides, nanocrystals and nanopowders. The market for 
carbon nanotubes and fullerenes has an annual growth 
forecast of 173%. Nanomaterials is projected to grow at 30.6% 
per annum. Carbon NanotechnologJes, DuPont, Dow Chemical, 
Nanosys are some of the companies involved in serious 
research and development of nanomaterials. Japanese 
industrial giants, Mitsui, Mitsubishi and Hyperion Catalysis are 
all perfecting production processes to produce hundreds of 
tons of nanomaterials perannum, 
6.9. Nanobiotechnology: 
Novavax has been working for nine years on its 
proprietary micellar nanoparticle drug-delivery platform, a 
topical emulsion of oil, water, and lipids capable of being 
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absorbed through the skin. Drugs developed on this platform is 
used for treatment of hot flashes in menopausal women. 
American Pharmaceutical Partners has received fast-track 
status for its novel nanoparticle-based drug, Abraxane, on the 
back of favorable phase 3 results for use in treating metastatic 
breast cancer. Skyepharma estimates treatment for 40% of drug 
candidates is abandoned at an early stage due to the body's 
inability to absorb the drug. The company's nanoparticulate 
drug-delivery technology promises to remove a lot of these 
. !iM":',. riciinel Technologies, a Motley Fool Hidden Gems pick, 
has a nanoparticle delivery technology that improves the 
delivery of drugs without side effects. In another area of drug 
discovery, Advanced Magnetics is working on receiving final 
FDA approval for Combidex, an MRI agent that will aid in 
diagnosing cancerous lymph nodes vs. nodes that are simply 
inflamed or enlarged. 
7. CONCLUSION 
Nanotechnology will be an important part of our lives in 
this century. It will provide the ability to make and do things on 
an atomic and molecular scale. It is likely to affect every aspect 
of our lives, ranging from the computers we use, our energy and 
food supplies, our everyday items, such as automobiles, 
buildings, clothes and medicine, to recreational things such as 
tennis balls that do not lose their bounce. To succeed as a 
business, companies that develop new discoveries and uses for 
nanotechnology will need patent protection. With a carefully 
16 
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developed patent strategy at the earliest stages, such emerging 
technology companies will have a chance of succeeding. 
Moreover, in order for nanotechnology inventions to reach 
commercial success, competition at both the national and 
international level must be overcome. In order to protect your 
patent territory, and decrease litigation exposure, a v\/ell-planned 
patent strategy will be the key to survival. 
While many branches of what now falls under the umbrella 
term nanotechnology are not new, it is the combination of 
existing technologies with our new found ability to observe and 
manipulate at the atomic scale that makes nanotechnology so 
compelling from scientific, business and political viewpoints. 
For the scientist, advancing the sum total of human 
knowledge has long been the driving force behind discovery, 
from the gentleman scientists of the 17th and 18th centuries to 
our current academic infrastructure. Nanotechnology is at a very 
early stage in our attempts to understand the world around us, 
and will provide inspiration and drive for many generations of 
scientists. 
For business, nanotechnology is no different from any 
other technology: it will be judged on its ability to make money. 
This may be in the lowering of production costs by, for example, 
the use of more efficient or more selective catalysts in the 
chemicals industry, by developing new products such as novel 
drug delivery mechanisms or stain resistant clothing, or the 
!\anotcchiiolo<!;y 
creation of entirely new markets, as the understanding of 
polymers did for the multi-billion euro plastics industry 
Maybe the greatest short-term benefit of nanotechnology 
is in bringing together the disparate sciences, physical and 
biological, which due to the nature of education often have had 
no contact since high school. Rather than nanosubmarines or 
killer nanobots, the greatest legacy of nanotechnology may well 
prove to be the unification of scientific disciplines and the 
resultant ability of scientists, when faced with a problem, to call 
on the resources of the whole of science, not just of one 
discipline. 
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Fig. 1: Nano structure 
Fig.2 Inner View of Nano Atom 
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The discipline that investigates the properties and behavior 
of information the force governing the flow of information and the 
mean for processing information for optimal accessibility and 
usability is termed as 'Information Science' .It occur s individually 
as v/ell as in combination with other word such as Information 
analysis, Information Source, Scientific and technological 
information and so on, A quantitative study of various aspects of 
literature on a topic and is used to identify the pattern of 
publication, authorship, citation and /or secondary journal 
coverage with the objective of getting an insight into the 
dynamics of the growth of knowledge in the areas under 
consideration. 
Webometrics, the quantitative study of web-related 
phenomena, originated in the realization that methods originally 
designed for bibliometric analysis of scientific journal article 
citation patterns could be applied to the Web with commercial 
search engines providing the raw data. Almind and Ingwersen 
(1997) defined the discipline and gave its name, although the 
basic issue had been identified simultaneously by Rodriguez 
Gairin (1997) and was pursued in Spain by Aguillo (1998). 
Larson (1996) is also a pioneer with his early exploratory link 
structure analysis, as is Rousseau (1997) with the first pure 
informetric analysis of the Web. Interpret webometrics in a broad 
sense encompassing research from disciplines outside of 
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Information Science such as Communication Studies, Statistical 
Physics and Computer Science. In this review we will 
concentrate on types of link analysis but also cover other 
webometrics areas that Information Scientists have been 
involved with, including web log file analysis. 
The aim of most information science approach to 
webometrics studies is to validate links as a new information 
source and to measure its impact on formal/informal 
comimunications. For this reason, some of the LIS researchers 
have drawn analogy between citation and web links. For 
instance, Rousseau (1997) used the term "Citation" to refer to a 
cited site; Ingwersen (1998) proposed "Web Impact Factor" as 
Web counterpart of ISI's Impact Factor; Borgman & Furner (2002) 
discussed about analogy between "linking and citing"; and 
Vaughan & Shaw based upon their research findings suggested 
that Web citation counts might potentially "supplement or replace 
ISI citation counts" as an impact measureV 
Webometrics, the study of the quantitative aspects of the 
construction and use of information resources, structures and 
technologies on the \NV\J\N drawing on bibliometric and 
informetric approaches (Bjorneborn & Ingwersen, 2004) is 
relatively a young research field which was first defined by 
Almind and Ingwersen (1997). There are many studies on theory 
and application of traditional bibliometrics analysis (e.g., 
Borgman & Furner, 2002) that serves as a basis for the 
information science approach to webometrics studies. Thelwall 
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(2004) described theories, methods and applications of 
information science approach to link analysis and suggested that 
the main purpose of it is "to adopt and adapt existing information 
science techniques for the meta-analysis of documents through 
investigating inter-document connections^. 
The aim of most information science approach to 
webometrics studies is to validate links as a new information 
source and to measure its impact on formal/informal 
communications. For this reason, some of the LIS researchers 
have drawn analogy between citation and web links. For 
instance, Rousseau (1997) used the term Citation to refer to a 
cited site; Ingwersen (1998) proposed "Web Impact Factor" as 
Web counterpart of ISI's Impact Factor; Borgman & Furner (2002) 
discussed about analogy between "linking and citing"; and 
Vaughan & vShaw () based upon their research findings 
suggested that Web citation counts might potentially supplement 
or replace ISI citation counts as an impact measure. 
Analysing the text and hyperlink URLs, the current study 
explores apparent link creation motivations to 15 peer-viewed 
library and Information Science (LIS) open access journal articles 
published in the year 2000 and their citation impact in formal 
scholarly communication. It also determines the characteristics of 
sources of URL links equivalent to citations (URL citations in this 
study). The main aim of the current study is to extend the 
understanding of the factors involved in formally linking to open 
access LIS journals and trends of using them on Internet. 
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1. WEB LAWS 
The Web is interested in its cybercitizens (users) using its 
resources for all sorts of reasons: education, creative recreation, 
social justice, democratic freedoms, improvement of the economy 
and business, support for literacy, life long learning, cultural 
enrichment, etc. The outcome of this use is the betterment of the 
individual and the community in which we live -the social, 
cultural, economic and environmental well being of our world. So 
the Web must recognize and meet the information needs of the 
users, and provide broad-based services. 
The World Wide Web is an Internet system that distributes 
graphical, hyper linked information, based on the hypertext 
transfer protocol (HTTP). The Web is the global hypertext system 
providing access to documents written in a script called 
Hypertext Markup Language (HTML) that allows its contents to 
be interlinked, locally and remotely. Tim Berners-Lee at the 
European Organization designed the Web in 1989 for Nuclear 
Research (CERN) in Geneva (Noruzi, 2004). 
We live in exciting times. The Web, whose history spans a 
mere dozen years, will surely figure amongst the most influential 
and important technologies of this new century. The information 
revolution not only supplies the technological horsepower that 
drives the Web, but fuels an unprecedented demand for storing, 
organizing, disseminating, and accessing information. If 
information is the currency of the knowledge-based economy, the 
Web will be the bank where it is invested. It is a very powerful 
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added value of the Web that users can access resources online 
electronically, that for whatever reason are not in the traditional 
paper-based collections. The Web provides materials and makes 
them online accessible, so they can be used. This is the real 
difference between the Web and libraries. Therefore, webmasters 
build web collections not for vanity but for use. 
1.1 THE FIVE LAWS OF LIBRARY SCIENCE 
Shiyall Ramamrita Ranganathan (1892-1972) was 
considered the father of Library Science in India. He developed 
what has been widely accepted as the definitive statement of 
ideal library service. His Five Laws of Library Science (1931) is a 
classic of library science literature, as fresh today as it was in 
1931. These brief statements remain as valid -in substance if not 
in expression- today as when they were promulgated, concisely 
representing the ideal service and organizational philosophy of 
most libraries today: 
1. Books are for use. 
2. Every reader his or her book. 
3. Every book its reader. 
4. Save the time of the reader. 
5. The Library is a growing organism. 
Whether one looks to Ranganathan's original Five Laws of 
Library Science or to any one of the many new interpretations of 
them, one central idea is immediately clear; Libraries and the 
Web exist to serve people's information needs. 
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The Five Laws of the Web are inspired by the "Five Laws of 
Library Science" which were the seed of all of Ranganathan's 
practice.Although they are simply stated, the laws are 
nevertheless deep and flexible. These laws are: 
1.1 Web resources are for use. 
1.2 Every user his or her web resource. 
1.3 Every web resource its user. 
1.4 Save the time of the user. 
1.5 The Web is a growing organism. 
This new revised version of h'Janganathan's laws gives us 
the grounding for librarians' profession just as the 1931 original 
did. The Web exists to help users achieve success through 
serving user information needs in support of the world 
community. In fact, the Five Laws of the Web are really the 
foundations for any web user-friendly information system. What 
they require is universal access as a right of cyber citizenship in 
the information age. 
1.1.1 Web resources are for use 
This law implies that the Web is for using and learning and 
information is there to be used. This law is very important 
because information serves no purpose if it is not utilized and at 
least available for people to attempt to learn. The role of the Web 
is to serve the individual, community and service, and to 
maximize social utility in the communication process. Another 
aspect of this law is its emphasis on a mission of use both by the 
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individual seeker of truth and for the wider goals and aspirations 
of society. So "information is for use and should not be hidden or 
altered from people" (Middleton, 1999). The Web is central to 
freedom, intellectual, social, and political. The Web is central to 
freedom, intellectual, social, and political. For this reason, the 
Web must contain and preserve all records of all societies, 
communities and languages and make these records available to 
all. The Web of the future must be one that retains not only the 
best of the past but also a sense of the history of the Web and of 
scholarly communication. The Web must acquire materials and 
make them accessible so they can be used. The Web needs to 
be accessible to users. A Webmaster who has faith in this law is 
happy only when the users read and use his web pages. As some 
webmasters are currently closing their files by password-
protected systems, and others charging fees and introducing 
fines, law one admonishes: Web resources are for use. 
One can speak of the latter when users' interests are 
assumed, self-evidently, as the only possible rationale for the 
Web operations, to the extent that no other rationales are even 
considered. This can be illustrated by a simple example. There is 
something particularly convincing in the claim that 
1. The Web exists for users. Therefore, the interests of users 
must be the basis of the Web operations; 
2. The Web exists for researchers and writers, so the interests 




3. The Web exists for society, and it should serve the 
interests of society. 
It can be argued that these three assertions are not 
mutually exclusive, for surely the interests of society are those of 
the cybercitizens, so claims 1 and 2 are included in claim 3. 
1.1.2. Every user his or her web resource 
A web site must formulate access policies that ensure that 
the collection it is building and maintaining is appropriate and 
adequate to fulfill the expectations of its community of users. A 
responsibility, therefore, of any Webmaster is to instruct and 
guide users in the process of search for web documents they 
need for enjoyment, education or research. Webmasters need to 
ask themselves: 
• Who might want to access information resources? 
• Who will or won't have access? 
• What are the issues surrounding access to printing, 
passwords, etc.? 
Webmasters and search engine designers should do their best to 
meet cybercitizens' needs. 
1.1. 3. Every web resource its user 
It is webmasters' job to ensure that the connection between 
the user and the web resources is made and that connection is 
as practical, easy and speedy as possible. Appropriate 
arrangement of documents in a web site is also an important 
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means of achieving this objective of the third law. There are 
many ways in which a web site can actively work to connect its 
resources to its users: 
• Distribution of new web resources via mailing lists, listservs 
and discussion groups; 
• Making new web resource list on the home page of the site, 
etc.; 
. Submitting resources to popular search engines and 
directories, which is the most common way of indexing the 
new resources of a web site. 
The use of a structured, well-organized and more 
categorized site map/index is a necessity, as it ensures 
uniformity of treatment of various web resources on similar 
topics. To help users to find resources that are topically related, 
web site designers should use navigational links. This law 
stipulates that a web resource exists for every user, and that 
resource should be well described and indexed in the search 
engines' indexes, displayed in an attractive manner on the site, 
and made readily available to users. "It should be easy for users 
to search for information from any page on a site. Every page 
should include a search box or at least a link to a search page" 
(Google, 2003). 
1.1. 4. Save the time of the user 
This law presents the biggest challenge to the Web 
administrators, webmasters and search engine designers. 
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Webmasters should always bear in mind that the time of users is 
very important and precious. A web site must always formulate 
policies with the information needs of its users in mind. This law 
has both a front-end component (make sure people quickly find 
what they are looking for) and a back-end component (make sure 
our data is structured in a way that information can be retrieved 
quickly). It is also imperative that we understand what goals our 
users are trying to achieve on our site (Steckel, 2002). Perhaps 
this law is not so self-evident as the others. Nonetheless, it has 
been responsible for many reforms in web site administration. A 
web site must examine every aspect of its policies, rules, and 
systems with the one simple criterion that saving the time of the 
user is vital to the web site's mission. A' well-planned and 
executed site map saves the time of the user. This law might be 
restated as: Serve the user well. This fourth law emphasizes 
efficient service to the users, which implies a well design and 
easy-to-understand map/index to the site. 
1.1. 5.The Web is a growing organism 
The Web reflects the changes in our world and will continue 
to grow as we move along in life and contribute to its riches. For 
while only about 50,000 books are published each year in the 
United States, the World Wide Web contains an ever-growing 
and changing pool of about 320 million web pages. Today, the 
Google index of the Web contains over 8 billion web pages 
(Google, 2004) and the Web is growing at a rapid rate, providing 
a huge source of information for users and a huge potential client 
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base for businesses who have a web presence (Thelwall, 2000). 
The Internet Archive is building a digital library of web sites and 
other cultural artifacts in digital form. The fifth law tells us about 
the last vital characteristic of the Web and stresses the need for 
a constant adjustment of our outlook in dealing with it. The Web 
collection increases and changes, information technologies 
change and people will change. So this fifth law recognizes that 
growth will undoubtedly occur and must be planned for 
systematically. 
The Five Laws of the Web help to identify the Web as a 
powerful inspiration for technological, educational and social 
change. It is only through understanding user needs and 
characteristics that webmasters and search engine designers can 
build tools to help users meet their information needs. Saving the 
user's time by providing convenient access mechanisms is a 
principal concern of the Web. The growth of userism in recent 
Web thinking can be understood partly in relation to the 
prevailing neo-liberalistic view of society. 
What should we learn from these Five Laws of the Web: -
First, a new appreciation for the work of the great Indian 
librarian; 
Second, a renewed perspective on and appreciation of our 
work as information professionals and librarians. 
According to these laws, the Web's raison d'etre lies in its 
relationship with users and use. These laws are not only 
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applicable to the Web in general but characterize the 
establishment, enhancement, and evaluation of online databases 
and digital library services as well. Therefore, we can evaluate 
web sites by applying the F'ive Laws of the Web^\ 
2. DEFINITIONS 
According to Wikipedia define, 
The science of webometrics (also cybermetrics, web 
metrics) tries to measure the Internet to get knowledge about 
numbr and types of hyperlinks, structure of the World Wide Web 
and suage partterns. Similar sciences are Informetrics, 
Bibliometrics, Scienctometrics and Web Minning''. 
Bjorneborn & Ingwersen have defined 
Webometrics as "the study of the quantititive aspects of the 
construction and use of information resources, structures and 
technologies on the WWW drawing on bibliometrics and 
informetric approaches. 
Bjorneborn, (2004) defines webometrics as: 
"The study of the quantitative aspects of the construction 
and use of information resources, structures and technologies on 
the Web drawing on bibliometric and informetric approaches". 
Mike Thelwall defines Webometrics as: 
"The study of quantitative aspects of the construction and 
use of info. Resources, structures and technologies on the Web, 
are drawing on bibliometric and informetric methods." 
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3. Development of Webometrics 
Being a global document network initially developed for 
scholarly use (Berners-Lee & Caiiliau, 1990) and now inhabited 
by a diversity of users, the Web constitutes an obvious research 
area for bibliometric, scientometrics and informetrics. A range of 
new terms for the emerging research area have been proposed 
since the mid-1990s, for instance, netometrics (Bossy, 1995); 
webometry (Abraham, 1996); internetometrics (Almind & 
Ingwersen, 1996); webometrics (Almind & Ingwersen, 1997); 
cybermetrics (journal started 1997 by Isidro Aguillo); web 
bibliometry (Chakrabarti et a!., 2002); web metrics (term used in 
Computer Science, e.g., Dhyani, Keong & Bhowmick, 2002). 
Webometrics and cybermetrics are currently the two most widely 
adopted terms in Information Science, often used as synonyms. 
Web embracing the four main areas of present webometric 
research: 
(1) Web page content analysis, 
(2) Web link structure analysis, 
(3) Web usage analysis (e.g., exploiting log files for users' 
searching and browsing behavior), and (4) web technology 
analysis (including search engine performance). 
All four main research areas include longitudinal studies of 
changes on the dynamic Web, for example, of page contents, link 
structures and usage patterns. So-called web archaeology 
(Bjorneborn & Ingwersen, 2001) could in this webometric context 
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be important for recovering historical web developments, for 
instance, by means of the Internet Archive (www.archive.org), an 
approach already used in webometrics (Bjorneborn, 2003; 
Vaughan & Thelwall, 2003; Thelwall & Vaughan, 2004). 
The breadth of coverage of cybermetrics and webometrics 
implies large overlaps with proliferating Computer-Science-based 
approaches in analyses of web contents, link structures, web 
usage and web technologies. A range of such approaches has 
emerged since the mid-1990s with names like Cyber Geography / 
Cyber Cartography (e.g., Girardin, 1996; Dodge, 1999; Dodge & 
Kitchin, 2001), Web Ecology (e.g., Chi et al., 1998; Huberman, 
2001), Web Mining (e.g., E:tzioni, 1996; Kosala & Blockeel, 2000; 
Chen & Chau, 2004), Web Graph Analysis (e.g., Chakrabarti et 
al., 1999; Kleinberg et al., 1999; Broder et al., 2000), and Web 
Intelligence (e.g., Yao et al., 2001). The raison d'etre for using 
the term webometrics in this context could be to denote a 
heritage to bibliometrics and informetrics and stress an 
Information Science perspective on Web studies. 
There are different conceptions of informetrics, 
bibliometrics and scientometrics. The diagram in Fig. 1.1 
(Bjorneborn & Ingwersen) shows the field of informetrics 
embracing the overlapping fields of bibliometrics and 
scientometrics following widely adopted definitions by, e.g., 
Brookes (1990), Egghe & Rousseau (1990) and Tague-Sutcliffe 
(1992). According to Tague-Sutciiffe (1992), informetrics is "the 
study of the quantitative aspects of information in any form, not 
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just records or bibliographies, and in any social group, not just 
scientists". Bibliometrics is defined as "the study of the 
quantitative aspects of the production, dissemination and use of 
recorded information" and scientometrics as "the study of the 
quantitative aspects of science as a discipline or economic 
activity" (Tague-Sutcliffe, 1992). The field of webometrics may be 
seen as entirely encompassed by bibliometrics, because web 
documents, whether text or multimedia, are recorded information 
(cf. Tague-Sutcliffe's abovementioned definition of bibliometrics) 
stored on web servers. In the diagram, the field of cybermetrics 
exceeds the boundaries of bibliometrics, because some activities 
in cyberspace normally are not recorded, but communicated 
synchronously as in chat rooms. Cybermetric studies of such 
activities still fit in the generic field of informetrics as the study of 
the quantitative aspects of information "in any form" and "in any 
social group" as stated above by Tague-Sutcliffe (1992). 
informetr ics 
bibl iometr ics 
sc ientometr ics 
cybermetr ics 
, webomet r ics 
Figure 3.1 Infor-, biblio-, sciento-, cyber-, and webo-metrics 
(Bjorneborn & Ingwersen,). The sizes of the overlapping ellipses 
are made for sake of clarity only. 
35 
VVchmetrics 
The inclusion of webometrics expands the field of 
bibliometrics, as webometrics inevitably will contribute with 
further methodological developments of web-specific 
approaches. As ideas rooted in bibliometrics, scientometrics and 
informetrics have contributed to the emergence of webometrics; 
ideas in webometrics might now contribute to the development of 
these embracing fields. 
4. THE FUTURE OF WEBOMETRICS^^ 
The web is a system of Internet servers that support 
specially formatted documents. Webometrics is defined as: the 
use of traditional informetric methods as a starting point for 
analysis on the web as generally conceivable for any kind of 
statistical aspects (language, word, phrase frequencies), 
characteristics of authors, their productivity and the degree of 
their collaboration, as well as citation analysis for the distribution 
over authors, institutions, and for the measure of growth of a 
subject or a database, and concomitant growth of new concepts, 
definition and measurement of information and types and 
characteristics of retrieval performance measures (Boudarides). 
The future of webometrics applying bibliometric citation and 
cluster analysis to the web is a developing science. Web Impact 
Factors are a common area of study. Web Impact Factors or 
WIFs are the ratio of the number of links to a site, divided by the 
number of pages at the site (Smith). 
Initially, one might think that web-based citation analysis 
would have the same or better future as citation analysis of print 
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materials since the Web makes information retrieval easier. 
There are factors working against this, however. The constantly 
changing face of the web, its size, its continual growth, and the 
fact that automated methods must be used to create analysis 
because of the size complicate matters. 
In theory, webometrics should work well, yet the variety 
found within network structures is a complicating factor. How 
deep within a file structure a web crawler will search is an issue 
that confronts webometrics. As the web quickly changes, with 
information being added or taken away, the accuracy of 
webometric analysis is constantly being impacted. Any 
webometric analysis is like a snapshot of the changing web. 
The Internet, a network of networks, with many web servers 
is more like a living organism than print materials, which are 
published and stay the same. With print, new material is 
published, but the information in old sources remains the same, 
making bibliometric analysis more consistently accurate. The 
technology of web crawlers changes frequently, too, which 
means not only the results, but also the tools of webometrics are 
in flux, creating inconsistencies in the information gathered. 
5. BASIC CONCEPTS AND METHOD 
5. 1. TERMINOLOGY 
5.1.1 Basic link terminology 
The initial exploratory phases of an emerging field like 
webometrics inevitably leads to a variety in the terminology used. 
37 
WolHiietiics 
For instance, a link received by a web node (the network term 
'node' liere covers a unit of analysis like a web page, directory, 
web site, or an entire top level domain of a country) has been 
named, e.g., incoming link, inbound link, inward link, back link, 
and sitation; the latter term (McKiernan, 1996; Rousseau, 1997) 
with clear connotations to bibliometric citation analysis. An 
example of a more problematic terminology is the two opposite 
meanings of an external link: either as a link pointing out of a 
web site or a link pointing into a site. Recommend the consistent 
basic webometric terminology of Bjorneborn and Ingwersen for 
link relations between web nodes, as briefly outlined in Fig. 5.1.1 
The proposed terminology has origins in graph theory, social 
networks analysis and bibliometrics. 
B has an inlink from A 
B has an outlink to C 
B has a selflink 
E and F are reciprocally linked 
A has a transversal outlink to G: functioning as a shortcut 
H is reachable from A by a directed link path 
I has neither in- nor outlinks; I is isolated 
B and E are co-linking to D; B and E have co-outlinks 
C and D are co-linked from B; C and D have co-
inlinks 
Figure 5.1.1. Basic webometric link terminology. The letters 
may represent different web node levels, for example, web 
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pages, web directories, web sites, or top level domains of 
countries or generic sectors.The terms outlink and inlink are 
commonly used in Computer Science-based Web studies (e.g., 
Pirelli et al., 1996; Chen et a!., 1998; Broder et al., 2000). 
5.1.2 Basic web node terminology and diagrams 
In webometric studies it may be useful to visualize relations 
between different units of analysis, for example, in the 
Alternative Document Model described below. Figure 5.1.2 shows 
a diagram illustrating some basic building blocks in a consistent 
web node framework (Bjorneborn & Ingwersen). In the diagram, 
four basic web node levels are denoted with simple geometrical 
figures; quadrangles (web pages), diagonal lines (web 
directories), circles (web sites) and triangles (country or generic 
top level domains, TLDs). Sublevels within each of the four basic 
node levels are denoted with additional borderlines in the 
corresponding geometrical figure. For example, a triangle with a 
double borderline denotes a generic second level domain (SLD), 
also known as a sub-TLD, assigned by many countries to 
educational, commercial, governmental and other sectors of 
society, for instance, .ac.uk, .co.uk, .ac.jp, .edu.au. 
The simplistic web node diagram in figure 1.2 shows a 
page P located in a directory of a subsite in a sub-TLD. The page 
has a site outlink, e, to a page at a site in the same sub-TLD. 
The outlinked p.?ge in turn is outlinking, f, to a page at a site in 
another sub-TLD in the same country. The link path e-f-g ends at 




:.:-""f g ' 7 ' r - C i 
Figure 5.1.1. Simplified web node diagram illustrating basic web 
node levels (Bjorneborn & Ingwersen). 
Zooming in on a single web site, this may comprise several 
subunits in the shape of subsites, sub-subsites, etc., as indicated 
by hierarchically derivative domain names. For instance, as 
shown in Fig. 5.1.3, the sub-subsite of The Image, Speech and 
Intelligent Systems Research Group (isis.ecs.soton.ac.uk) is 
located within the Department of Electronics and Computer 
Science (ecs.soton.ac.uk), one of the subsites al the University 
of Southampton, UK (soton.ac.uk). Subsites and sub-subsites are 
denoted as circles with double and triple borderlines, 
respectively. Subordinate subievels would logically be denoted 
with additional number of borderlines. For sake of simplicity, the 
diagram does not reflect actual numbers and sizes of elements. 
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e c s . j s ' o t o n . 3 C . u k 
. s o t o n . a e , u k 
Figure 5.1.2. Simplified web node diagram of a web site 
containing sub-sites and sub-sub-sites. (Bjorneborn & 
Ingwersen,). 
Wtnile some web sites subdivide into derivative domain 
names, as sliown above, other web sites locate the same type of 
subunits into folder directories. Obviously, such diverse 
allocation and naming practices complicate comparability in 
webometric studies. 
5. 2. Units of Analysis 
5.2.1 The Definition of the Web 
The Web is a loose concept (Berners-Lee, 1999) for which 
many alternative rigorous definitions are possible (e.g. Lavoie & 
Nielsen, 1999; webopedia.com, 2003; Boutell, 2003) and the 
trend seems to be towards very inclusive definitions, including 
anything that can be accessed through a Web browser. It is 
important to be aware of this problem when devising a study and 
evaluating others' results. For example, the following types of 
pages could be reasonably included or excluded: non-HTML; 
automatically generated pages such as for search engine results; 
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password-protected pages, Researchers must clearly state which 
definition they are using, but we do not recommend here one 
definition over the others, only an awareness of the potential 
importance of differences. If the most generous definition was 
chosen then the size of the Web would be practically infinite due 
to the inclusion of dynamically created pages - ones that are 
created by a web server in response to a query. The terms 
'invisible Web' and 'Deep Web' have been coined for the vast 
quantity of web pages that are accessible with a web browser, 
but are difficult to find because they are of a type not indexed by 
search engines (Bergman, 2000). Invisible pages are a particular 
problem for large-scale studies of the Web, but researchers can 
explicitly state that they are excluded by a precise definition of 
the area studied. As an exaniple of this, Lawrence & Giles 
(1999a) define their scope as pages on sites that can be reached 
by following links from the site home page. In practice, something 
similar to this is often the scope of webometric studies. 
5.2.2 Alternative Document Models 
When counting objects on the Web, a decision must be 
made about the most appropriate unit of counting. Often this will 
be either the web page or web site e.g. How many business web 
sites are there in the USA how many web pages are there in the 
Stanford University web site. There are technical problems in 
identifying web pages, some associated with the definition of the 
Web itself, some to do with HTML and others concerned with a 
broader interpretation of what a document should be. An HTML 
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problem is that a single page may be made up of multiple files if 
the frameset HTML tag is used. Counting files irrespective of 
whether they are in a frameset is a possible solution, but since 
individual frames in a frameset can change independently, there 
is no perfect answer (Thelwall, 2002). A conceptual problem is 
that a web author can choose how many pages to split their work 
up into. An online book, for example, could be presented as one 
huge web page or thousands of section-based pages. An ideal 
solution would perhaps be to count pages or collections of pages 
by genre, so that in both cases above what would be counted 
would be one instance of the online book genre. Web is a highly 
complex unsolved problem (Crowston & Williams, 2000; Rehm; 
2002) and so heuristics have been developed as a crude 
substitute, the Alternative Document Models (ADMs) (Thelwall, 
2002). 
5.3. Data Collection Methods 
5.3.1 Personal Web Crawlers 
If a study is concerned with a single small web site then the 
researcher may be able to find all pages by browsing alone, if 
they have reason to believe that all site pages will be accessible 
using this method, or this is an acceptable scope for the study. 
On larger sites an alternative is to use a commercial search 
engine (more on these later) or a web crawler. A crawler, spider, 
or robot is a piece of software that can automatically and 
iteratively download pages, and extract and download their links 
(Heydon & Najork, 1999; Arusu et al., 2001; Thelwall, 2001). For 
43 
Webmetrics 
example, it could be given the URL of a site home page and then 
fetch all pages on the site that can be found by following links 
from the home page. Crawler coverage will typically be less than 
100% of a site, however. Crawlers find new pages by following 
links and so are likely to miss many isolated pages and 
collections of pages. Pages that are linked to can also be missed 
if the links are in a form that the crawler does not understand, for 
instance JavaScript, if the pages are password-protected, if the 
server is temporarily down, or if the owner requests that the page 
is not to be crawled. 
It can be possible to guarantee coverage of all (static) 
pages in a large web site if privileged access is gained to the 
computer on which the server is operating. This is possible using 
a non-web program that would not work by following links but 
instead by trawling all of the directories that were within the 
scope of the server. This approach would be difficult to apply to 
studies of more than one web site due to problems in getting 
permission for special access to others' computers. 
5.3.2 Commercial Search Engines 
Commercial search engines have been extensively used for 
webometric research and are particularly useful for counts of 
pages over large areas of the Web. Some, including AltaVista, 
allow advanced Boolean queries to combine information requests 
about pages, links and domains (Almind & Ingwersen, 1997) 
which can be used to return counts of pages or link pages that 
satisfy given criteria. This is the facility that originally spawned 
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webometrics. Advanced search help pages of search engines 
should be consulted for details of the full range of queries 
available for any particular engine. 
Commercial search engines have a number of drawbacks. 
They do not cover all of the Web or even the entire publicly 
indexable Web, under 17% for the largest search engine in 1999 
(Lawrence & Giles, 1999a). Their crawling and reporting 
algorithms are commercial secrets, which is a problem for their 
use in scientific research. Their results have been found in the 
past to be unreliable and to fluctuate, even over short periods of 
time (Ingwersen, 1998; Rousseau, 1999; Snyder & Rosenbaum, 
1999; Bar-llan, 1999; Mettrop & Nieuwenhuysen, 2001). 
A future issue for the validity of data from search engines 
may be changing commercial models, especially if they include 
pay-for-inclusion and pay-for-placement. There does not seem 
any logical reason why this should not even extend to 
universities and research groups paying for improved positioning 
in major engines. Clearly this would create problems for those 
using data from search engines to evaluate online impact. 
Additionally, the continued provision of advanced search 
interfaces should not be taken as a given: they may be 
discontinued if judged not to be profitable. Both of these 
considerations are incentives for researchers to develop data 




Commercial search engines display national biases in site 
coverage. One study of four countries showed that U.S. sites 
were much better covered by three major search engines than 
China, Taiwan and Singapore (Vaughan & Thelwall, 2004). Site 
language did not seem to be a factor in coverage but the 
underlying cause was related to the smaller number of indexed 
links targeting sites in countries that adopted the Web more 
recently, something that research designs may need to take into 
account. A similar pattern was found for the Internet Archive 
(www.archive.org) (Thelwall & Vaughan, 2004), 
5.3.3 Web Log Files 
In addition to studying the Web itself, it can also be useful 
to collect data on how humans interact with it and on how it is 
used. This data collection could involve studies of humans using 
the Web although this is beyond the scope of this review. 
Another source of information is web server log files. These 
record the requests sent to a web server by users' browsers (and 
web crawlers) and can be mined for useful information about how 
they are using the site. Typical applications of server log analysis 
would be to see which pages get viewed the most or to identify 
patterns of surfing with a view to improving site navigation. The 
principal drawback from a webometric perspective is that log files 
typically cover one site/or all sites owned by the same server and 
are often restricted access and so are generally not a good data 
source for studying use of other people's web sites. 
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Search engine log files are a special case because these 
can give information about what a user was interested in and 
where they went to find it. They are also normally secret, but 
useful studies have been conducted by researchers that have 
been given access to sampled individual log files (e.g. Silverstein 
et al., 1999; Spink et al., 2001; Spink et al., 2002). 
5.3.4 Sampling Sites 
If multiple sites are investigated but they come from a finite 
predefined set that can all be crawled, then no additional 
problems are created above those for single sites. If, however, 
there are too many sites to be crawled then some methodology 
miust be employed to obtain the random sample. In the case that 
all home page URLs in the total set are known then this problem 
can be solved with a random number generator (Ju-Pak, 1999). 
Often, though, random sampling is much more difficult and we 
will consider a number of cases here. 
Lawrence & Giles (1999a) have used a site sampling 
method based upon randomly sampling Internet Protocol (IP) 
addresses with the aim of getting a random selection of all web 
sites. But this is no longer recommended since the virtual server 
capability was introduced, allowing one IP address to host 
multiple domain names, but only one 'main' name. This means 
that only the main sites run by each web server could be 




In summary, there is no fully effective method for sampling 
business web sites within a single country. Thus, studies needing 
this capability will have to choose the methodology which has a 
source of bias least likely to interfere with the research 
hypotheses, and also report on the bias in their publications. 
5.3.5 Large Area Web Studies 
Studies that require information about the whole Web 
currently have three options. The first is to use a crawler to fetch 
the pages themselves. This is an enormously expensive and 
time-consuming exercise that is probably out of reach of all 
information scientists and most computer scientists. The other 
publicly available option is to access the crawls of over 10 billion 
web pages since 1996 available at the Internet Archive 
(www.archive.org), which will require software to process the 
data, but not to collect it. Stanford University's WebBase project 
(http://www-dig lib. Stanford.edu/~testbed/doc2/\/VebBase/) is 
similar, but less ambitious in terms of web coverage. 
Researchers affiliated to commercial search engines have a third 
option: to use full search engine crawls. This approach has been 
used resulting in published research (Broder et al., 2000), but the 
crawls themselves have remained secret. 
Studies that require information about large numbers of web 
pages, but not necessarily the full contents of the pages 
themselves have an additional option: to use advanced search 
engine queries to specify the pages to be counted, recording the 
totals reported. Counts of pages with links from one web site to 
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another are a common example of the kind of summary statistics 
that a commercial search engine can yield. However, such 
results should be treated with caution because of the limited web 
coverage by search engines, 
6. Topological IVlodeling and Mining of the Web 
If the Web is viewed as a collection of pages connected by 
links and all information about page contents, locations and 
URLs are discarded, then this produces what is called a directed 
graph in mathematics if the direction of the links is kept, or an 
undirected graph if the direction of the links is ignored. 
Physicists, computer scientists and information scientists have 
attempted to build models of the Web or web growth through its 
links, as well as to extract abstract clustering patterns. These 
approaches can all be termed topological because they treat the 
Web as a mathematical graph and ignore spatial relationships 
and page contents. The Web is the largest network for which 
topological information is presently available and the Web has 
thus become a testing ground for many current modeling efforts 
(Albert & Barabasi, 2002). Graph theoretic approaches have 
been used in bibliometrics and scientometrics since the 1960s for 
analyzing citation networks and other information networks (e.g.. 
Garner, 1967; Nance, Korfhage & Bhat, 1972; Hummon & 
Doreian, 1989; Furner, Ellis & Willett, 1996). 
7. Conclusion 
The topological approaches to the Web are useful to give a 
big picture with which to set other link analyses in context. The 
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future for information science research in this area seems to lie 
in building a more concrete understanding of linking phenomena 
by tracking individual links, as exemplified by the small world 
approach. This could be utilized in social informatics for 
exploring networked knowledge creation and diffusion including 
emerging cross-cultural formations; in web mining for identifying 
fertile scientific areas for cross-disciplinary exploration; by 
search engine designers for more exhaustive web traversal and 
harvesting, as well as improved visualization and navigation 
facilities for search results. The VA/eb itself, including its uses and 
technologies, is continually changing and developing, which will 
provide future challenges and opportunities. The semantic web 
(Berners-Lee & Hendler, 2001) may eventually make the content 
of web pages and the connections between them more explicit 
and transparent to automatic processes. This should open the 
door for more powerful and robust webometric techniques, it 
remains to be seen how far the semantic web will penetrate, 
however, and given the past history of the Web it will vary 
between user communities and will depend upon the ways in 
which it is able to provide valuable services for specific needs. 
It seems that future webometrics studies seek for reasons 
and motivations for link creation. The key qualitative research 
questions are: Which proportion of inlinks (external links) to web 
sites (such as, journals or universities) is related to formal / 
informal scholarly reasons .What a\-e the characteristics of those 
sources of web links equivalent to citation Is there any 
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disciplinary differences? Which tools and methods are 
appropriate for webometrics study in order to extract some kind 
of scholarly information from web links. Such critical questions 
can only be answered through application of qualitative 
methodologies. But, it seems that using such methods has their 
own limitations. For example, link creation motivation is a 
subjective issue and various judgments can be extracted from 
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A literature review is an account of what has been 
published on a topic by accredited scholars and researchers. In 
writing the literature review, the purpose is to convey to your 
reader what knowledge and ideas have been established on a 
topic, and what their strengths and weaknesses are. As a piece 
of writing, the literature review must be defined by a guiding 
concept (e.g., your research objective, the problem or issues are 
discussing or argumentative thesis). It is not just a descriptive list 
of the material available, or a set of summaries. 
Besides enlarging knowledge about the topic, writing a 
literature review lets gain and demonstrate skills in two areas: 
Information seeking: the ability to scan the literature 
efficiently, using manual or computerized methods, to identify a 
set of useful articles and books 
Critical appraisal: the ability to apply principles of analysis 
to identify unbiased and valid studiesV 
A literature review must do these things: 
• Be organized around and related directly to the thesis or 
research question you are developing 
• Synthesize results into a summary of what is and is not 
known 
• Identify areas of controversy m the literature 
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• Formulate questions that need further research 
A literature review may constitute an essential chapter of a 
thesis or dissertation, or may be a self-contained review of 
writings on a subject. In either case, its purpose is to: 
• Place each work in the context of its contribution to the 
understanding of the subject under review 
• Describe the relationship of each work to the others under 
consideration 
• Identify new ways to interpret, and shed light on any gaps 
in, previous research 
• Resolve conflicts amongst seemingly contradictory previous 
studies 
• Identify areas of prior scholarship to prevent duplication of 
effort 
• Point the way forward for further research 
• Place one's original work (in the case of theses or 
dissertations) in the context of existing literature 
The literature review itself, however, does not present new 
primary scholarship. A literature review is a piece of discursive 
prose, not a list describing or summarizing one piece of literature 
after another. It's usually a bad sign to see every paragraph 
beginning with the name of a researcher. Instead, organize the 
literature review into sections that present themes or identify 
trends, including relevant theory. TryirKi^ to list all the material 
Lircratuic Ucvieu 
published, but to synthesize and evaluate it according to the 
guiding concept of your thesis or research question. 
If writing an annotated bibliography, one may need to 
sunnmarize each item briefly, but should still follow through 
themes and concepts and do some critical assessment of 
material. Use an overall introduction and conclusion to state the 
scope of coverage and to formulate the question, problem, or 
concept chosen material illuminates. Usually will have the option 
of grouping items into sections-this helps indicate comparisons 
and relationships. May be able to write a paragraph or so to 
introduce the focus of each section\ 
REVIEW OF THE RELATED LITERATURE 
1. Douglis, Fred and Feldmann, Anja^ (1997), conducted a 
study under the title "Rate of Change and other Metrics: a Live 
Study of the World Wide Web". In this study Caching in the 
Worldwide Web is based on two critical assumptions: that a sign 
cant fraction of requests reassess resources that have already 
been retrieved; and that those resources do not change between 
accesses. Tested the validity of these assumptions, and their 
dependence on characteristics of Web resources, including 
access rate, age at time of reference, content type, resource 
size, and Internet top-level domain. Also measured the rate at 
which resources change, and the prevalence of duplicate copies 
in the Web. Quintile the potential bent of a shared proxy caching 
server in a large environment by using traces that were collected 
at the Internet connection points for two large corporations. 
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representing signi_cant numbers of references. Only 22% of the 
resources referenced in the traces we analyzed were accessed 
more than once, but about half of the references were to those 
multiply referenced resources. Of this half, 13% were to a 
resource that had been modified since the previous traced 
reference to it. 
2. Fujigaki.Yuko ^'*(1998). summited a report on the 
international STS conference in Japan (March 1998) under the 
title "A Future Perspective on STS and Scientometrics; Exchange 
and Integration between Different Research Traditions in STS" . 
The author state that most social sciences, qualitative and 
quantitative approaches in STS are developing along differing 
trajectories. In the interdisciplinary field of STS, there is a large 
gap between these two approaches. How can we develop a 
theory to link the the qualitative and quantitative? Can 
scientometrics mediate between more fundamental research in 
STS and science policy issues? What are the underlying 
mechanisms when qualitative theory is operationalized into 
empirical data through simplification or abstraction? Analyzing 
the gap between quantitative and qualitative approaches in STS 
is also related to the question of what are the underlying 
mechanisms in scientific activity itself, in the operationalization 
into quantitative data, reflexively. 
3. Moses A. Boudourides, Beatrice Sigrist and Philippos 
D. Alevizos ^^  (1999). Conducted a study under the title 
"Webometrics and the self -Organization of the European 
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information society" In the study, the authors studied the 
structure of the Virtual space which concrete material 
development of the information society. What could be revealed 
about this social structure? In parallel to bibliometric and 
scientometrics, the first technique applied to books, the second 
to scientific articles, they explore webometrics as a methodology 
for the World-Wide Web. The authors will first presented the 
technique and showed how it can be used and then provide the 
European and the global information society as two examples in 
order to illustrate the methodology of webometrics. Moreover, 
they demonstrated the "triple-helix-ness," that means the inter-
relationship and connectivity between universities, governments 
and industries in both Europe and in the US. Among others, they 
conclude that for the US government is by far the most triple-
helixes, while it seems that for Europe universities are the most 
triple-helixes. 
4. Smith, Alastair ^^  (1999). Conducted a study under the 
title "ANZAC webometrics; exploring Australasian Web 
structures". This article reviews the literature in the emerging 
field and reports on the author's ongoing research into the 
viability and reliability of existing Internet search engines for 
webometric research, and the development of appropriate 
methodology. The research aims to study the impact of 
Australasian Web sites, making both internal and external 
comparisons. There is a growing interest in applying bibliometric 
methods to the World Wide Web, and Almind and Ingwersen 
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(1997) have coined the term 'webometrics' to describe this. The 
Internet search engine databases, such as Alta Vista, provide 
data for webometric studies, con^iparable to the ISI citation 
databases used in conventional bibliometric studies. 
5. Leydesdorff, Lost ^'^ (2001) Conducted a study under the 
title "Indicators of Innovation in a Knowledge-based Economy". 
In the conducted study author concept of 'modes of knowledge 
production' was used by Gibbons et al. (1994)[1] to distinguish 
between transdisciplinary ('Mode 2') R&D and more traditional 
('Mode 1') research. This paper explores whether the Internet 
provides a means to operationalize 'Mode 2' knowledge 
production as containing a differently codified communication 
pattern that can be compared to co-word and citation patterns in 
scientometric databases ('Mode T). Innovations on the drugs 
market, for example, can be indicated at the commercial end by 
using the trade names of the drugs (e.g., Evista), while the very 
same innovation can be retrieved m the patent and science 
citation databases using the generic names of the active 
substances involved (in this case, raloxifene). By using the 
generic names the new drugs can be traced back into their 
respective knowledge bases. 
6. Smith, Alastair G.^  (2002), conducted a study under the 
title "Does metadata count? A Webometric investigation" in this 
study the author tries to investigate the effectiveness of metadata 
on websites. Specifically, the study investigated whether the 
extent of metadata use by a site influences the Web Impact 
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Factor (WIF) of the site. The WIF is a Webometric measure of 
the recognition that a site has on the web. WiFs were calculated 
for two classes of sites: electronic journals and NZ University 
Web Sites. The most positive correlation was found between the 
substantive WIF of the electronic journal sites and the extent of 
Dublin Core metadata use. The study also indicates a higher 
level of metadata use than previous studies, but this may be due 
to the nature of the sites investigated. 
7. David Wilkinson and Mike Thelwall and Xuemei Li 
^°(2003) Conducted a study under the title "Exploiting 
Hyperlinks to Study Academic Web Use". In the article authors 
studied the behavior of web Hyperlinks that have attracted a lot 
of attention over the past 7 years, from computer scientists, 
information scientists, physicists, and sociologists, all using them 
for different purposes. In this article, the authors review recent 
progress from the information science approach and summarize 
current techniques for extracting usable information from web 
links. The description is particularly aimed at those unfamiliar 
with the literature but who nevertheless wish to use web links to 
investigate some aspect of online behavior, particularly informal 
scholarly communication. 
8. Han Woo Park and Mike Thelwall^^ (2003). Conducted a 
study under the title "Hyperlink Analyses of the World Wide Web: 
A Review". In the presented article, the authors have recently 
witnessed the growth of hyperlink studies in the field of Internet 
research. Although investigations have been conducted across 
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many disciplines and topics, their approaches can be largely 
divided into hyperlink network analysis (HNA) and Webometrics. 
This article is an extensive review of the two analytical methods, 
and a reflection on their application. HNA casts hyperlinks 
between Web sites (or Web pages) as social and 
communicational ties, applying standard techniques from Social 
Networks Analysis to this new data source. Webometrics has 
tended to apply much simpler techniques combined with a more 
in-depth investigation into the validity of hypotheses about 
possible interpretations of the results. The author conclude that 
hyperlinks are a highly promising but problematic new source of 
data that can be mined for previously hidden patterns of 
information, although much care must be taken in the collection 
of raw data and in the interpretation of the results. In particular, 
link creation is an unregulated phenomenon and so it would not 
be sensible to assume that the meaning of hyperlinks in any 
given context is evident, without a systematic study of the 
context of link creation, and of the relationship between link 
counts, among other measurements. Social Networks Analysis 
tools and techniques form an excellent resource for hyperlink 
analysis, but should only be used in conjunction with improved 
techniques for data collection, validation and interpretation. 
9. Thelwall, Mike & Harries, Gareth^^ (2004). Conducted a 
study under the title "Can Personal Web Pages that Link to 
Universities Yield Information about the Wider Dissemination of 
Research". The authors studied the growth of the Web has made 
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available a vast collection of informal publishing by individual 
citizens who previously would not have had access to a media 
outlet to express their opinions. We mvestigate personal pages to 
see whether these are capable of giving new insights into the 
relationship between the public and universities. A collection of 
2763 personal pages hosted by private Internet Service Providers 
that link to the UK academic domain was investigated. On a 
macro level there was a clear pattern for universities with higher 
research productivity to attract more links from personal pages 
but manual inspection of a random sample showed that this was 
not directly caused by their research content. Reasons found for 
linking were varied, with over a quarter associated with purely 
recreational activities. The results indicate that at present global 
counts of links from personal home pages can be used for (a) 
triangulation purposes to confirm patterns found in inter-
university links and (b) to assess the embedding of academics in 
the wider community. They should not be used to assess the 
dissemination of research to the public, however, without first 
classifying link targets. The 19% of pages linking to research 
nevertheless illustrate the wide potential range of uses that 
different sectors of society can make of online academic research, 
and indicate that useful public-university relationship information 
maybe found for individual high-profile topical issues. 
10. Harries, Gareth & Wilkinson,David &Liz Price & 
Fairclough, Ruth & Thelwall ,IVlike ^^(2004). Conducted a study 
under the title "Hyperlinks as a data source for science mapping" 
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in the given article authors studied the Hyperlinks between 
academic web sites, like citations, can potentially be used to map 
disciplinary structures and identify evidence of connections 
between disciplines. In this paper they classified a sample of 
links originating in three different disciplines: math's, physics and 
sociology. Links within a discipline were found to be different in 
character to links between pages in different disciplines. There 
were also disciplinary differences in both types of link. As a 
consequence, they argued that interpretations of web science 
maps covering multiple disciplines will need to be sensitive to the 
contexts of the links mapped. 
11. Philipp Mayr, M.A. ^'(2004). Conducted a study under the 
title "Website entries from a web log file perspective - a new log 
file measure". In the article author introduced the Web log files 
record user transactions on web servers and offer due to their 
extent, their properties and potential an excellent investigation 
field for contemporary information and online behavior studies. 
Web log files actually offer the possibility to extract information 
about user access pattern, site visibility and site interlinking 
Furthermore web log file are excellent sources for informational 
investigations such as tracking spider behavior, search engine 
query analysis or cognitive ergonomics. A drill down analysis to 
the smallest website entity and also to other web entities, like 
directories or sites can be performed with log data. This 
facilitates counting information usage frequencies on different 
levels of a website and enables new forms of information studies 
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Practical website insights for site access optimization/evaluation 
are additional guaranteed. Navigation on the web occurs in three 
separable types. The majority of online navigation is realized 
over hyperlinks that are set-up manually or automatically. Direct 
navigation coexists between the "link-based" navigation and can 
be seen as an indication of well-known and perhaps authoritative 
websites. The three distinguishable web navigation types 
"navigation about search engine queries", "navigation about back 
links" and "direct navigation" can be separately identified in log 
data if the web server provides the extended log file field 
referrer. 
12. Kousha , Kayvan^ (2005) made a study under the title 
"Extracting Macroscopic Information from Sources of URL 
Citation to Scholarly Open Access LIS Journals: A Webometrics 
Approach".The Purspose of this study was to find out the 
proportion of formal scholarly motivations equivalent to formal 
citation for creating Web URLs to the Library and Information 
Science open access journal articles were identified. Five 
characteristics for each source of Web URLs equivalent to 
citations were manually extracted. Results showed that 282 
research articles published in year 2000 in 15 peer-reviewed LIS 
open access journals have been targeted by 3045 Web URLs. Of 
Web URLs targeting articles, 43% were created for formal 
scholarly reasons equivalent to citation. Of the sources of Web 
URL citations, 82% were in English, 88% were from full text 
papers and 58% from non-HTML documents. Of citing 
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documents, 60% used text URLs and 40% used hyperlinked 
URLs for citing online papers and about 50% of Web citations 
were created within one year aher the publication o^ the e-
articles on Web. The findings point to the significance of open 
access journals in LIS in scholarly communication on Web and 
development of webometncs research field to measure citation 
impact of electronic journals as a supplement of traditional 
journal citation analysis. 
13. Hildrun Kretschmer and Isidro F. Aguillo^ (2005) 
conducted a study under the title "New indicators for gender 
studies in Web networks" In which The co-operation among 
COLLNET members results in a publication set with a different 
pattern to other gender studies in science, which show low 
contribution rates of women in collaboration activities. In the 
sample the collaboration patterns of female COLLNET members 
are almost the same as their male counterparts. However, when 
considering only the arrangement of gender in the by-line of 
publications, this is in favour of men. New indicators for gender 
studies are introduced using the multi-authored publications of a 
set of 64 members of the COLLNET network. Considering the 
sample of 223 papers and their visibility on the Web, analyses 
were performed on the sets comprised of publications on the one 
hand and the authors (social network analysis) on the other. The 
indicators developed include; Gender co-operation; Web visibility 
rates and Gender centrality in networks, webometrics methods 
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and new indicators for gender studies, there is a real 
continuation of gender equality in COLLNET over time. 
14. Hating Chu '*(2005) made a study under the title 
"Taxonomy of in linked Web entities: What does it imply for 
webometric research". The purpose of this study is to find out the 
Hyperlinks from other Web sites are, in some respect, similar to 
bibliographical citations. Link analysis, like citation analysis in 
bibliometrics, has emerged as a research area of webometrics in 
recent years. But why are links made and where do they point? A 
sample of inlinked Web entities (i.e.. Web pages or Web sites) 
was randomly selected from a group of academic institutions' 
Web sites. The inlinked sites, along with the hyperlink data and 
outlinking sites, were analyzed and categorized to form taxonomy 
of inlinked sites. Based on this taxonomy, a list of reasons for 
hyperlinking, grouped in four top-level categories 
(teaching/learning, research, service, and home page), was 
identified. Compared with bibliographical citations, hyperlinks 
were made for a different set of reasons. Hyperlinking also has 
fewer dimensions, less complexity, and little negative implication. 
On the whole, almost 50% of ail the inlinks examined were 
created for pointing to resource or directory information provided 
at the target Web sites. In addition, nearly three fourths (73%) of 
all the inlinked sites analyzed in this study were linked to for 
reasons relating to service or home page while less than one 
third (27%) of the links were made out of research or 
teaching/learning motivations. Yet, teaching and research are the 
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two major criteria traditionally used for evaluating academic 
institutions. These findings, although by no means conclusive, 
suggest that evaluative link-based studies should not only 
consider link counts but also reasons for hyperlinking in order to 
ensure the validity of such research. 
15. Rong Tang and Mike ThelwaM ^ (2005) conducted a study 
under the title "U.S. academic departmental Web-site interlinking 
in the United States Disciplinary differences". In this study 
disciplinary difference in academic Web-site interlinking using the 
university departments of chemistry, psychology, and history. 
Research has suggested that Web-link counts are related to 
research productivity and geographic distance between source 
and target, but no previous Webometric studies have 
comparatively analyzed academic departments from different 
disciplines. This study shows large differences in Web use by 
discipline for both Web-site size and the extent of interlinking, 
with the history department making little use of the Web and the 
chemistry department the most. There are significant correlations 
between in-links and research impact for the psychology and 
chemistry departments, with a stronger association for the 
psychology department. There was little evidence, however, of a 
geographic trend in interlinking. 
16. Olsina, Luis and Lafuente, Guillermo and Pastor, Oscar'^  
(2005), Conducted a study under the title "Towards a Reusable 
Repository for Web Metrics" .The purpose of the study is to 
catalogue template as one of the building blocks for a repository 
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of metrics. Particularly, starting from a conceptual quality 
framework, thoroughly discuss a catalogue template for product 
metrics instantiating it with some Web metrics. A catalogue of 
metrics basically allows evaluators and other stakeholders to 
have a consultation and reuse mechanism, which starts from a 
sound specification of the entity type, the attribute definition and 
motivation, the metric formula, criteria, and application 
procedures, among other template items. The metrics repository 
and the cataloguing tool can be appropriately used to support 
different quality assurance processes such as non-functional 
requirements specification, quality testing definition, etc., both in 
the development and maintenance phases. Effective and full-
fledged quality assurance processes require not only strategic 
but also technological support as well. 
17. Mayr, Philipp and Tosques, Fabio ^ (2005), conducted a 
study under the title "Goggle Web APIs - an Instrument for 
Webometric Analyses". The study introduces Google Web APIs 
(Google APIs) as an instrument and playground for webometric 
studies. Several examples of Google APIs implementations in the 
context of webometrics are given. Examples show that this 
Google Web Service can be used successfully for informetric 
Internet based studies albeit with some restrictions. E.g. can 
show that hit results from the two different Google interfaces: 
Google APIs and the standard interface Google.com vary in 
range, structure und availability, Poster demonstrates first results 
of our research with Google APIs, gives implementation 
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examples and makes possibilities and restrictions of the Google 
APIs clearer. The authors performed time series study with the 
Google APIs and analyzed journal title web coverage, top level 
domain and file format distributions. Further, hope to stimulate 
informetric researchers to evaluate and use the so far unused 
Google APIs for their Internet research. Came to the conclusion 
that the Google APIs are a very helpful instrument for web data 




1. Taylor, Dena (2004), The Literature Review: A Few 
Tips On Conducting lt[Online], http://www.utoronto.ca/ 
writing/ litrev.html. 
2. Cooper, H. (1998). Synthesizing Research: A Guide 
for Literature Reviews. Thousand Oaks, California: 
Sage Publications. 
3. Kousha, Kayvan. Extracting Macroscopic Information 
from Sources of URL Citation to Scholarly Open 
Access LIS Journals: A Webometrics Approach 
[online] http://www, koosha.tripod, com/articles/ 
ifla2.doc. 
4. Hildrun Kretschmer and Isidro F. Aguillo "New 
indicators for gender studies in Web networks". 
Journal of Information Processing & Management 
5. Heting Chu, "Taxonomy of m linked Web entities: 
What does it imply for webometric research". The 
Journal of Library 8< Information Science Research, 
Volume 27, Issue 1, Winter 2005, Pages 8-27. 
6. Rong Tang and Mike Thelwali, "U.S. academic 
departmental Web-site interlinking in the United 
States Disciplinary differences" The Journal of Library 
& information science Research, Volume 25, Issue 4, 
Winter 2003, Pages 437-458. 
70 
i.itcratiiic Ivcview 
7. Douglis, Fred and Feidmann, Anja, "Rate of Change 
and other Metrics: a Live Of the World Wide Web". 
USENIX Symposium on Internetworking Technologies 
and Systems December 1997 
8. Olsina, Luis and Lafuente, Guillermo and Pastor, 
Oscar, "Towards a Reusable Repository for Web 
Metrics". The Journal of Software Metrics: a Rigorous 
and Practical Approach 
9. Smith, Alastair G, Does metadata count? A 
Webometric investigation, Proceeding. International 
Conference on Dublin Core and Metadata for e-
Communities 2002: 133-138 
10. Mayr, Philipp and Tosques, Fabio (2005) Goggle Web 
APIs - an Instrument for Webometric Analyses. 
Proceedings 10th International Conference of the 
International Society for Scientometrics and 
Informetrics 2005, Stockholm (Sweden). 
11. David Wilkinson and Mike Thelwall and Xuemei Li 
(2003) Exploiting Hyperlinks to Study Academic Web 
Use. Social Science Computer Review, Vol. 21, No. 3, 
340-351 (2003). 
12. Han Woo Park and Mike Thelwall (2003). Hyperlink 




13. Moses A. Boudourides, Beatrice Sigrist and Philippos 
D. Alevizos(1999). Webometrics and the self -
Organization of the European information 
society[online]. http:// hyperion.math. upatras.qr/ 
webometrics/ 
14. Fujigaki,Yuko (1998). A Future Perspective on STS 
and Scientometrics: Exchange and Integration 
between Different Research Traditions in STS 
International STS conference in Japan (March 1998) 
15. Leydesdorff, Loet (2001) Indicators of Innovation in a 
Knowledge-based Economy. Cybermetrics 5(1) 
16. Harries, Gareth & Wilkinson,David &Liz Price & 
Fairclough ,Ruth & Thelwall ,Mike (2004). Hyperlinks 
as a data source for science mapping. Journal of 
Information Science, Vol 30 No.5, 436-447(2004) 
17. Philipp Mayr, M.A. (2004). Website entries from a web 
log file perspective - a new log file measure [online]. 
Proceedings of the AolR-ASIST 2004 Workshop on 









As an important and basic research field, nanotechnology is 
related to almost all disciplines such as chemistry, Physics, 
material sciences, biology, medicines agriculture and 
engineering. So define the paper in nanotechnology field covered 
by eight major E-Journal consortia as those with the prefix "nano" 
appearing either in the paper's title, Keyword or in abstract. From 
2000 to 2005 (Feb.) total 1200, paper an indexed by this 
E-Journal consortia's. 
Related Research 
During the last Six Years, there appears to be increasing 
interest in webometric studies. Scholarly communication on the 
web can be considered to be the main reason in encouraging 
more webonutrics research. 
Ma Zheng (2004) in his study "Global distribution of paper 
and patents in Nanotechnology field and an analysis of co-
Authorship" used to calculates the data from SCICDE 2000-2002 
and USTPO to analyse the global distribution of papers and 
patents and co authorship in the field of nanotechnology. The 
article also examines the data regarding international co-
operation to discuss the situation of and reason for collaboration 
in nanotechnology field. 
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Hildrun Kretschmer (2004) in the study "Does the link 
structure of the web provides evidences of a collaborative 
Hypertext" use to analyses the short communication and process 
an analytical procedure for the web link structure that is based on 
the existence of edges in the directed web-graph. The auther use 
the analytical procedure for the web's link structure that is based 
on the existence of edge in the web graph. 
Thelwall in a pilot study investigated the subjects that have 
the most impact on the web and looked for national difference in 
online subject visibility. The subject classification to academic 
web-sites was found. 
To ensure the validity and reliability of the data and to cope 
with the relatively fast changing nature of academic subject was 
proposed. In order to validates the quantitative data on links 
counts and to find reasonable explanations for the strongest 
correlation between link and research, a qualitative methodology 
for manual checking of link is applied. 
Peter ingwersen (1998) reports a case study under the little 
"the calculation of web impact factors". The study investigates 
into the earibility and reliability of calculating impact factors for 
web sites, called web impact factors (web-IF). The analyses a 
selection of seven small and medium scale national and four 
large web domains as web as six institutional web sites over a 
series of snapshots were taken of the web during a month. The 
data isolation and calculation method are described and the tests 
discussed. The logical operations are necessary to over come 
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the variations in retrieval out corne produced by the Altavista 
search engine. 
Webometrics: Objective and Methodology 
Webometrics studies in the recent years have attained 
significance because of its practical application in the evaluation 
of library operation and services, as a statistical and 
mathematical technique. !t has extensive application in library 
and information field in identifying the research trends in 
particular subject, trends in authorship and collaboration 
research core journals, authors productivity, obsolescence and 
scattering of literature. It is also helpful at the information centers 
in formulation need based collection development policy, 
v^eeding and stacking policy. So for eliminating the problems in 
acquisition, organization and dissemination of information, 
webometrics emerged as the most prominent tool. 
Objectives: 
> To prepare a ranked list of e-journals consortia and to find 
out the core journals. 
y To know the most productive country. 
y To know the rate of collaborative research. 
r To know the language in which the most of the literature on 
the subject has been published. 
> To identify the scattering of subjects. 
> To know the most productive year of the topic. 
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1. Methodology of Webometrics Study. 
The methodology of webometrics study can be shown 
through the following flow chart t^. 
Selection of source document 
r~i 
Collection of data Wv 
. V 1A V. 
Analysis and Interpretation of data 
Conclusion 
1.1. Selection of Source Document: 
First step in the study of webometrics is to select the 
source document, from which data is to be collected, for this 
purpose. Eight major E-Journal consortia have been used. 
1.2. Collection of Data. 
On the subject. "On line literature on Nanotechnology: A 
webometrics study" 1200 references from the eight e-journal 
consortia (search engine) i.e., 2000 to 2005 (February) has been 
collected on 5" x 3" catalogue cards. Each card contained 
information about author, title, and name of the journals, place, 
year, language, publishers and form of the documents. 
1.3. Analysis and Interpretation of Data: 
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All the cards were arranged and re-arranged in order to 
complete the following studies. 
1.3.1. Ranking of E-Journals Consortia 
This is to identify the core journals containing the research 
literature on "Nanctechnology" A rank list was prepared for this 
purpose. 
1.3.2.Yearwise distribution: 
It is useful to know the occurrence of source documents. 
This type of the study reveals the number of works in a particular 
year, in which the most of the studies have been conducted. For 
this purpose, a table showing year-wise distribution has been 
prepared. 
Although there is a limitation in determining the above said, 
because the literature has been consulted five years, i.e., 2000 
to 2005 (February). 
1.3.3. Language wise distribution of items: 
The entries were grouped according of their language of 
origin, for the purpose of language wise analysis. After this they 
were counted and then prepared a rank list of languages. 
1.3.4 Subject wise distribution of items: 
Though the most of the literature on a given subject is 
published in core journals, but sometimes some materials of 
research value is published in the journals belonging to related 
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fields. There analyses identify the core subjects as well as 
related subjects on the "Nanotechnology" 
1.3. 5 Form Wise Distribution: 
The literature is published in different forms like articles, 
case study, conference proceeding. Research report, Newsletter, 
Review, etc. The information regarding the forms was collected 
from the "Nanotechnology" and tabulated to find out he most 
dominant form of literature. 
Conclusion: 
The last step of this study is to conclude the finding of the 
study that will trace the solutions towards the problems of the 
acquisition, organization and dissemination of the information for 
better management of the literature. 
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DATA ANALYSIS AND INTERPRETATION AND PRESENTATION 
Webometric studies in the recent years have attained 
significance because of its practical application in the evaluation 
of the web-based document, as a statistical and mathematical 
technique. It has extensive application in library and information 
field in identifying the research trends in particular subject, 
trends in authorship and collaboration, research core journals, 
authors productivity, and scattering of literature. It will be also 
helpful in studying the linkage, usage pattern and Co-authorship 
pattern for the documents available on the web. 
For the purpose of data Collection, the following e-journal 
consortia have been used: 
1. Science direct 
2. Ingenta content 
3. Science online 
4. ACM portal 
5. American Physical Association 
6. International Physic Organisation 
7. Springer 
8. IEEE journal Portal 
A total of 1200 reference were collected from the period 
ranging from 2000-2005(Feb.). 
79 
Data Analysis, Interpretation and Presentation 
1. RANKING OF E- JOURNAL CONSORTIA 
Now a days search engines have got the key position, as 
an important source of current information, they play a significant 
role in scientific communication. E-Journal consortia contribute 
equally with regard to the articles of interests to users. As such, 
it may be found that certain core e-journals contribute most of the 
literature on particular topic. This information of core e-journals 
in various subjects will go a long way in preparing the 
subscription list of e-Journal by librarian and information 
scientists. It is especially useful acts when one takes into 
consideration the limited resources of the library and even 
increasing demand of the users. 
The present study therefore, is to identify the most 
important e-Journal, consortia constituting most of the literature 
of research value in the field of "Nanotechnology". 
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Table 1. Ranking of e-journals consortia 
i.e, 300(24.16%), followed by 'Ingenta ',i.e.,240(20%), followed 
by 'Science Online, i.e. ,140 (11.66%), followed by 'ACM Portal, 
i.e., 135(11.25%), followed by 'American Physical Association', 
i.e. ,120 (10%), followed by 'International Physic Organisation', 
i.e. ,100(8.33%), followed by 'Springer', i.e. ,95(7.91%), followed 
by 'IEEE Journal Portal', i.e., 80 (6.66%). 
It also indicates that 'USA' is ihe highest producer of literature in the 
field of nanotechnology, i.e., 715 (59.56%), followed by 'England', 
i.e. 385 (32.08%), followed by Switzerland, i.e., 100 (8.33%). 
It is evident that USA is the pre-dominant country in producing 
papers on the field of nanotechnology. 
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Table-2 Publishers wise Ranking and Distribution 
Note-Others includes Nanotechnology,Atoms,Penguine 
Table 2 shows that 'Elesevier' is the leading producer in the 
field of nanotechnology, i.e., 300 (25%). Followed by the IEEE, 
Kluwer, IFF ,Emerald, Nanotechnology, Atoms, Fenguin , 
Blackwell, Oxford and MIT, i.e., 200 (16.66%), 156 (12.50%), 
150(12%), 120(10%), 160 (9.16%), 60 (5%), 60 (5%), 56(4.66%) 
respectively. 
It is evident from the table 2 that 'Elesevier' published highest 
number of papers in the field of nanotechnology. 
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Table 3. Year wise Distribution of articles 
Table 3 shows the chronological scattering of all references in 
which it is observed that most of the literature in the subject 
nanotechnology was published in '2004', i.e., 358 (29.67%), 
followed by '2002', i.e., 255 (20.64%), followed by '2003', i.e., 
246 (20.12%), followed by '2005', i.e., 198 (16. 5%), followed by 
'2001', i.e. 102 (10.64%), followed by '2001', i.e., 57 (4.85%). 
It is clear from the Table 3 that highest numbers of papers 
have been produce in the year '2004'. 
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Note :- others includes Chinese, Korean & Swedish 
Table 4 Language wise Distribution 
Table 4 reveals that's 'English' is the most pre-dominant 
language, i.e., 1109(90%) followed by 'Russian', i.e., 44(4%) , 
'Japanese', i.e., 35(3%), 'German' , i.e., 25(2%), Chinese, 
Korean & Swedish, i.e., 15(1%). 
It is evident that 'English' is the pre-dominant language in the 
field of nanotechnology. 
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Table 5 Subject wise Distribution 
Table 5 shows that, the most dominant subject area is 'Nano 
computers' and, i.e., (458 37.5%)foilowed by Nano Bio-Medicine, 
Nano-chemical, Nano -Biotechnology, Nano-engineering, Nano 
Physics, i.e., 300 (24.75%), 200 (16.6%), 150 (12.6%), 80 
(6.66%), 25(2.08%). 
\t Is clear from the table that Nano computers is the most 
potential area of research in the subject nenotechnology. 
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Table 6 Form wise Distribution 
Table 6 shows that 'Article' is the most prominent form of 
literature published in nanotechnology, i.e., 1050(87.5%), 
followed by 'Research reports', i.e, 65(5.71%), followed by 
'Reviews', i.e., 35(2.91%), followed by 'Newspapers', i.e., 
30(2.5%), followed by 'Conference Proceeding', i.e., 20(1.66%). 
It is evident from the table that 'article' is the most prominent 
form of literature published in the field nanotechnology. 
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Table 7 Authorship Pattern 
The analysis of authorship patterns indicates that papers 
contributed by single authors is 400, i.e., (33.33%) of the total 
items and Two author represented, i.e., 279 (22.5%), Three 
author 210 (16.93%) and more than three are of, i.e., 256 
(20.64%) paper have been contributed by authors. It is found that 
the tendency towards joint authorship is on an increase. This 
also indicates that researchers normally prefer cooperative or 
group work that has been a characteristic feature of the subject. 
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Findings & Suggestions 
Findings & Suggestions 
1) The maximum number of articles appear in 'science 
direct', i.e., 290(24.16%) whereas IEEE Journal portal 
has minimum number, i.e., 80 (6.66%) in the field of 
nanotechnology (Table 1). 
2) 'U.S.A' is the highest contributor of the paper in the field 
of nanotechnology, i.e., 715 (59.58%) and 'Switzerland' 
is the least contributor in the field of nnanotechnology, 
i.e., 385 (8.33). (Tabiel) 
3) 'Elesvier' publishers highest number of papers in the 
field of nanotechnology, i.e., 300 (25%) and 'MIT press' 
is the least contributed in the field of nanotechnology, 
i.e., 56 (4.96%). (Table2) 
4) The maximum number of the papers were published in 
2004, i.e., 358(29,67%) whereas, the minimum number 
of the papers were produced in the field nanotechnology, 
in the year 2000, i.e., 60 (4.85%). (Table3 
5) The maximum number of literature in the field of 
nanotechnology is published in English language, i.e. 
1109 (90%), whereas minimum number of literature in 
published in 'Chinese', 'Korean' and 'Swedish' i.e. 15 
(1%). (Table 4) 
6) In the field of nanotechnology the subject 'Nano 
computers' is the most popular topic of research on 
which the highest number of papers have been written. 
% • 
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i.e., 458 (37.5%) and the subject 'Nanophysic' with the 
frequency, i.e., 25(2.08%) has been the least popular 
subject area. (Table-5) 
7) 87.5% of the literature published in the field of 
Nanotechnology is in the form of 'Articles' whereas, only 
1.66% of the literature in the field of nanotechnology is 
produced in the form of 'conference proceeding'. (Table-6) 
8) 'Single authorship' is the most prominent trend, i.e., 400 
(33.33%) and 'more than three' authorship pattern 
produces least number of papers in the field of 
nanotechnology, i.e., 271 (22.58%). (Table-7) 
Findings & Suggestions 
Suggestions: 
• The quantitative research studies where relationship 
between links to university websites and their national 
ranking or other research productivities in different 
national academic web spaces can be conducted. 
• The researches on analysis of web hypertext 
collaboration networks can be conducted. 
••• The studies on calculating impact factors of web sites 
can be conducted. 
<• Case studies for the general information analysis of the 
World Wide Web can be conducted. 
••• The studies on internal links and external link of web 
page can be conducted. 
• The studies on co-author ship trend on web pages can 
be conducted. 
• The studies on web content analyses can be further 
conducted. 
•:• The studies on web citation pattern can be further taken 
up for research. 
• The comparative studies of the out put generated by 
various search engines and its relevance with the search 
term can be worked out. 
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